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Synopsis :

The No.1 steelmaking shop of Mizushima Works, Kawasaki Steel Corp. operates two
continuous bloom casters with mold size ranging from 200250 mm to 400X560 mm.
Recently, CC ratio in crude steel for shapes, bars, wires and seamless steel tubes has
reached the high percentage of 96. In this papaer, the influence of casting conditions on
surface and internal defects of blooms has been studied. A mathematical model to
predict the amount of large inclusions accumulated in the upper side of continuous cast
blooms is presented, in which operating variables, particularly fluid flow in molten pool,
are involved. The multi-pore immersion nozzle has proved to be superior to a single pore
nozzle, in increasing area fraction of equiaxed crystals near center axis of the cast in
addition to decreasing accumulation of inclusions. It is revealed through the model and
many experiments that the amount of large inclusions in large cross section blooms is
less than in the case of smaller ones. The influence of electromagnetic stirring force on
the center segregation and negative segregation at the part of white band is made clear.
The internal defect of high carbon steels caused by segregations is decreased by the

proper electoromagnetic stirring conditions.
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Synopsis:

The No. 1 steelmaking shep of Mizushima Works, Kawasaki Steel Corp. operates two continuous bloom
casters with mold size ranging from 200 x 250 mm to 400 x 560 mm. Recently, CC ratio in crude stee! for
shapes, bars, wires and seamless steel tubes has reached the high percentage of 96. In this paper, the influence of
casting conditions on surface and internal defects of bloams has been studied. A mathematical model to predict
the amount of large inclusions accumulated in the upper side of continuous cast blooms is presented, in which
operating variables, particularly fluid flow in molten pool, are involved.

The multi-pore immersion nozzle has proved to be superior to a single pore nozzle, in increasing area fraction
of equiaxed crystals near center axis of the cast in addition to decreasing accumulation of inclusions. It is reveal-
ed through the model and many experiments that the amount of large inclusions in large cross section blooms is
less than in the case of smaller ones. The influence of electromagnetic stirring force on the center segregation and
negative segregation at the part of white band is made clear. The internal defect of high carbon steels caused by

segregations is decreased by the proper electromagnetic stirring conditions.
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Table 1 Main specifications of the continuous casting
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Table 2 Steel grades eontinuously east for bars, wire rods, shapes and seamless tubes

Products

‘Dteei gracles
Cold heading and drawing steel bars
Carbon and alloy steel bars for machine
Bars

structural use

Re-sulpherized carbon steel bars

Wire rods

[Low carbor steel wire rods

High carbon steel wire rods

Tire cord and piano wire rods
Pre-stressed conerete wire rods
Cold heading and forging wire rods
Welding wire rods

Shapes

H shapes
{Marine steel, high tensile strength steel)
Sheet piles

Seamless tube

High pressure serviee, boiler, line pipe
Casing and tubing
Machine structural (carbon and alloy steels)
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Table 3 Actual values used for the caleulation of temperature drop of melten steel in mold
Mold size Immersion Wuzn ve twz tw ) To
{cm) nozzle {1/ min) (m/min) ‘ _ {cm) e
Single pore 2500 0.40 4.8 2.52 1538
40 x 56
Multi-pore 2550 0.45 5.4 1.94 1538
Single pore 2200 0.82 59 1.87 1540
30 x40
Multi-pore 2200 0.87 6.2 1.40 1 540
: T.0g/end®, po: Tdg/em®, Cpy.: 0.207cal/g-"C
Cpq 0.166¢/cm®, Tg: 1400°C
Wi,o: Cooling water flow rate, ».: Casting speed
twz twy: Temperature difference in mold cooling water between outlet and inlet

¢: Shell thickness ai outlet of mold, T :

Steel temperature in tundish
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